Reversibility of the effects of chronic paternal exposure to cyclophosphamide on pregnancy outcome in rats.
Low-dose chronic treatment of the male rat with the antitumor drug cyclophosphamide causes a time- and dose-dependent increase in pre- and post-implantation loss in the untreated females to which he is mated. The objective of the present study was to determine whether such effects are reversed, and if so at what time after cessation of drug treatment. Adult male Sprague-Dawley rats were gavage fed daily, 6 times per week for 9 weeks, with saline (control) or with 1 of 3 doses of cyclophosphamide, 1.4, 3.4 or 5.1 mg/kg/day. After the 9 weeks of treatment and at 2-week intervals thereafter, each male was mated with 2 females in proestrus. The females were caesarian sectioned 20 days later and pregnancy outcome assessed. After 9 weeks of drug treatment, pre-implantation loss increased more than 3-fold from 6% in the control group to 21% in the 5.1 mg/kg/day cyclophosphamide treatment group. Post-implantation loss increased in a dose dependent fashion from 5% in the control group to 74% in the 5.1 mg/kg/day cyclosphosphamide treatment group. Pre-implantation loss rapidly decreased upon cessation of treatment with cyclophosphamide: within 2 weeks it had returned to within the control range. Within just 2 weeks after termination of drug treatment in the 5.1 mg/kg/day cyclophosphamide treatment group, post-implantation loss decreased by half to 44%; it had decreased to 11% by 4 weeks and then was maintained at 4-6% thereafter. In the 3.4 mg/kg/day cyclophosphamide treatment group, post-implantation loss returned to the control range by 4 weeks. Thus, the effects of paternally administered cyclophosphamide on progeny outcome are reversible. The timing of reversal suggests that the effects on pre-implantation loss are due to a drug effect on spermatozoa either in the epididymis or near the time of spermiation while those on post-implantation loss are due to an additional effect on spermatids in the seminiferous tubules.